Isolation and properties of actin, myosin, and a new actinbinding protein in rabbit alveolar macrophages.
Actin, myosin, and a high molecular weight actin-binding protein were extracted from rabbit alveolar macrophages with low ionic strength sucrose solutions containing ATP, EDTA, and dithiothreitol, pH 7.0. Addition of KCl, 75 to 100 mM, to sucrose extracts of macrophages stirred at 25 degrees caused actin to polymerize and bind to a protein of high molecualr weight. The complex precipitated and sedimented at low centrifugal forces. Macrophage actin was dissociated from the binding protein with 0.6 M KCl, and purified by repetitive depolymerization and polymerization. Purified macrophage actin migrated as a polypeptide of molecular weight 45,000 on polyacrylamide gels with dodecyl sulfate, formed extended filaments in 0.1 M KCl, bound rabbit skeletal muscle myosin in the absence of Mg-2+ATP and activated its Mg-2+ATPase activity. Macrophage myosin was bound to actin remaining in the macrophage extracts after removal of the actin precipitated with the high molecular weight protein by KCl. The myosin-actin complex and other proteins were collected by ultracentrifugation. Macrophage myosin was purified from this complex or from a 20 to 50% saturated ammonium sulfate fraction of macrophage extracts by gel filtration on agarose columns in 0.6 M Kl and 0.6 M Kl solutions. Purified macrophage myosin had high specific K-+- and EDTA- and K-+- and Ca-2+ATPase activities and low specific Mg-2+ATPase activity. It had subunits of 200,000, 20,000, and 15,000 molecular weight, and formed bipolar filaments in 0.1 M KCl, both in the presence and absence of divalent cations. The high molecular weight protein that precipitated with actin in the sucrose extracts of macrophages was purified by gel filtration in 0.6 M Kl-0.6 M KCl solutions. It was designated a macrophage actin-binding protein, because of its association with actin at physiological pH and ionic strength. On polyacrylamide gels in dodecyl sulfate, the purified high molecular weight protein contained one band which co-migrated with the lighter polypeptide (molecular weight 220,000) of the doublet comprising purified rabbit erythrocyte spectrin. The macrophage protein, like rabbit erythrocyte spectrin, was soluble in 2 mM EDTA and 80% ethanol as well as in 0.6 M KCl solutions, and precipitated in 2 mM CaCl2 or 0.075 to 0.1 M KCl solutions. The macrophage actin-binding protein and rabbit erythrocyte spectrin eluted from agarose columns with a KAV of 0.24 and in the excluded volumes. The protein did not form filaments in 0.1 M KCl and had no detectable ATPase activity under the conditions tested.